A mutational analysis of phosphatidylinositol-3-kinase activation by human colony-stimulating factor-1 receptor.
Colony-stimulating factor-1 (CSF1) is a cell lineage-specific hemopoietin required for the growth, differentiation, and survival of macrophages and their precursors. The human CSF1 receptor (CSF1R) is a 150-kDa transmembrane glycoprotein whose cytoplasmic tyrosine kinase domain is split by a kinase insert (KI) region of approximately 70 amino acids. We tested the ability of CSF1R KI domain deletion mutants to stimulate phosphatidylinositol-3-kinase (PtdIns-3-kinase), an enzyme whose activity is augmented by tyrosine kinase oncogenes and receptor tyrosine kinases, and to support mitogenesis in transfected cells. Receptor immunoprecipitates from CSF1-stimulated cells contained greater than 5-fold more PtdIns-3-kinase activity compared to nonstimulated cells. High performance liquid chromatography analysis of the PtdIns-3-kinase product scraped from thin layer chromatography plates indicated that PtdIns-3-P was produced. CSF1R KI domain deletion mutants retained tyrosine kinase activity in vitro. Receptor immunoprecipitates of two partially overlapping 28 and 30 amino acid KI deletion mutants of CSF1R retained some PtdIns-3-kinase activity, in contrast to immunoprecipitates of CSF1R lacking 67 amino acids of the KI domain. Each deletion mutant stimulated CSF1-dependent DNA synthesis in transfected cells at much reduced levels compared to wild-type receptor expressing cells. These data suggest a role for the CSF1R KI domain in PtdIns-3-kinase association and for CSF1-induced thymidine incorporation into DNA.